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The present study explored the temporal relationships between change in five candidate causal mech-
anisms and change in depressive symptoms in a randomized comparison of individual Cognitive Therapy
(CT) and Interpersonal Psychotherapy (IPT) for adult depression. Furthermore, hypotheses concerning
the mediation of change in these treatments were tested. Patients were 151 depressed adult outpatients
treated with either CT (n ¼ 76) or IPT (n ¼ 75). Depression severity was assessed with the BDI-II.
Candidate mediators included both therapy-specific as well as common factors. Measures were taken
multiple times over the course of treatment (baseline, mid-, and post-treatment). Pearson's correlations
and Latent-Difference-Score models were used to examine the direct and indirect relationships between
(change in) the candidate mediators and (subsequent) (change in) depression. Patients showed
improvement on all measures. No differential effects in pre- to post-treatment changes were observed
between the two conditions. However, change in interpersonal functioning occurred more rapidly in IPT.
Only little empirical support for the respective theoretical models of change in CT and IPT was found.
Future studies should pay special attention to the timing of assessments and within-patient variance.
© 2017 Elsevier Ltd. All rights reserved.1. Introduction
The efficacy of Cognitive Therapy (CT) and Interpersonal Psy-
chotherapy (IPT) for the treatment of Major Depressive Disorder
(MDD) has beenwell established (Cuijpers et al., 2011; Cuijpers, van
Straten, Andersson, & van Oppen, 2008; Hollon & Ponniah, 2010;
Hollon, Thase, & Markowitz, 2002). Despite this proven efficacy,
research has provided relatively little evidence that speaks to the
mechanisms through which CT and IPT lead to symptom change,
andwhether they do so for reasons hypothesized in their respective
theories. The psychological processes that are assumed to be
responsible for therapeutic change can be represented in research
by measures that are proposed to represent mediators (Kazdin,sity.nl (L.H.J.M. Lemmens).2007). A mediator is a variable that (statistically) explains why
and in what way a treatment has an effect on outcome, and can be
seen as representing a potential mechanism (the actual process)
through which therapeutic change is brought about (Baron &
Kenny, 1986; Kraemer, Wilson, Fairburn, & Agras, 2002;
MacKinnon, Fairchild, & Fritz, 2007).
It should be noted that statistical mediation is evidence for, but
not proof of, the presence or absence of a mechanism. Various other
requirements need to be met as well (e.g., Kazdin, 2007; 2009).
Probably the most important addition to statistical mediation is
demonstrating the direction of causality: to demonstrate that the
treatment causes the mediator to change, which in turn causes
change in the outcome, and not the other way around (reversed
causality). In order to determine the direction of causality, it is
important that both the candidate mediator and outcome are
assessed at multiple time-points during treatment.
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According to their respective theoretical models, different
mechanisms are involved in CT and IPT. Cognitive theory states that
depression is caused and maintained by dysfunctional beliefs and
maladaptive information processing strategies (Beck, 1964). The
inner life of depressed patients is said to be dominated by a set of
negative (often unrealistic) assumptions about the self, the world
and the future. These assumptions are further organized into large
knowledge structures called schemas that influence the content
and process of thinking in response to stressful life circumstances,
thereby maintaining symptoms (Beck, 1987; Clark, Beck, & Alford,
1999). According to cognitive theory, depression severity can be
reduced by altering the function, content and structure of cogni-
tions and schemas associated with negative affect (Beck, Rush,
Shaw, & Emery, 1979). CT therefore focuses on identification and
modification of distorted thinking patterns associated with
depressed mood. IPT, developed by Klerman, Weissman,
Rounsaville, and Chevron (1984), is based on the idea that
depression occurs in the context of social and interpersonal events.
Once depressed, symptoms of the disorder further compromise
interpersonal functioning, causing a downward spiral. IPT tries to
understand the social and interpersonal context in which the
depressive symptoms arose, and how they relate to the current
social and personal context. The theorized mechanism of IPT is that
as patients solve their interpersonal problems or their emotions in
relation to their problems, the depression will resolve as well
(Markowitz & Weissman, 2004).
The idea that cognitive change accounts for therapeutic change
is a popular hypothesis that has motivated dozens of investigations
of the role of cognitive change in CT and other treatments for
depression (see reviews of e.g., Garrat, Ingram, Rand, & Sawalani,
2007; Longmore & Worrell, 2007; Whisman, 1993 for an over-
view). Unfortunately, the majority of the relevant studies do not
address the aspect of temporality. As a result, it remains unclear
whether changes in cognitions precede or follow from changes in
depression during treatment. Only a few studies of the mechanisms
of change in psychotherapy have included efforts to detect the di-
rection of causality (e.g., DeRubeis et al., 1990; Kuyken et al., 2010;
Strunk, Brotman, & DeRubeis, 2010; Warmerdam, van Straten,
Jongsma, Twisk, & Cuijpers, 2010). In a recent analysis of the rele-
vant literature, Lorenzo-Luaces, German, and DeRubeis (2014)
argue that the existing research provides some support for the
cognitive mediational model, but that the support is not strong.
They conclude that insofar as cognitive change is a mechanism, it is
likely not specific to CT.
Few investigations of the processes of change in IPT have been
published. In 2013, Toth et al. examined mediators of sustained
treatment effects of IPT in a sample of economically disadvantaged
mothers with MDD. They found that changes in perceived stress
and social support mediated treatment outcome eight months after
treatment termination. However, no studies so far have examined
whether changes in interpersonal functioning during the acute
phase of treatment for depression mediate outcomes. Nonetheless,
in several studies, the relation between changes in various theo-
rized processes of IPT have been found to correlate with outcome.
More specifically, Bernecker (2012) concluded in her summary of
this literature that reduction or resolution of interpersonal prob-
lems, reduction of attachment-anxiety and avoidance, and
improved marital adjustment were associated with treatment
outcome. Although informative, these findings do not speak to
mechanisms, since the studies were unable to differentiate be-
tween cause and effect. As a result, alternative explanations for the
relation between theorized processes of IPT and outcome cannot be
ruled out. For example, it may well be that IPT leads to initialsymptom relief which, in turn, causes the patient to reach out to
family and friends, hereby improving interpersonal functioning. In
addition, a more recent study by the same group found that
changes in interpersonal functioning to were unrelated to outcome
(Bernecker, Constantino, Pazzaglia, Ravitz, & McBride, 2014).
1.2. Common factors
Contrary to the view that treatments exert beneficial effects
through their own (specific) theorized mechanisms is the idea that
treatments work through common factors. One of the most
frequently investigated common factor is the therapeutic alliance
(Castonguay, Constantino, & Holtforth, 2006). Therapeutic alliance
refers to the collaborative and affective bond between patient and
therapist (e.g., Bordin, 1979). It is believed that a strong alliance in
which patient and therapist agree on the goals and tasks of the
therapy, and feel safe, secure and understood, is associated with
change in depressive symptomatology. The (development of the)
quality of the alliance throughout treatment is seen to facilitate
symptom change. Research has consistently found that a good
alliance is indeed associated with better treatment outcomes in
various types of psychological treatment, including CT and IPT (see
e.g., Horvath, Del Re, Flückiger, & Symonds, 2011). However, it is
premature to conclude that the quality of the alliance plays a causal
role. Effect sizes reported in the literature have been relatively
small (overall relation of r ¼ 0.28 in the most recent meta-analysis
by Horvath et al., 2011), and e similar to studies examining the
specific mechanisms of CT and IPTe few studies have controlled for
temporal confounds (Barber, 2009). For both CT and IPT, studies in
which the temporal priority has been accounted for have produced
mixed results. Some studies have found support for the notion that
the quality of (early) alliance does facilitate subsequent symptom
change (e.g., Webb et al., 2011; Zuroff& Blatt, 2006), whereas others
have not (e.g., Constantino et al., 2017; DeRubeis & Feeley, 1990;
Feeley, DeRubeis, & Gelfand, 1999; Gaston, Marmar, Gallagher, &
Thompson, 1991; Strunk et al., 2010). Future research should
therefore further examine the causal influence of alliance on
symptom change in both interventions. In addition, other common
factors have so far been largely overlooked as potential mecha-
nisms of change.
1.3. Challenges in the field of mechanism research
Apart from the issue of temporality and conflicting hypotheses
about which candidate mediators should be investigated, progress
in research on therapeutic mechanisms has been impeded by small
sample sizes, and little consensus concerning the statistical ap-
proaches and specific methods to be used in tests of mediation (see
Lemmens, Müller, Arntz, and Huibers (2016) for more information).
Furthermore, because many of the studies have lacked a compari-
son group, they have not allowed for a direct comparison of
mediation patterns between interventions. As a result, there is a
need for additional studies with designs suitable for mechanism
research. More specifically, RCT's are needed that examine the
mediational role of multiple specific- and non-specific candidate
mediators, in large, longitudinal studies using up-to-date statistical
analyses techniques.
Thus far, there is only one randomized comparison of CT and IPT
in which mediation has been a focus (Quilty, McBride, & Bagby,
2008). Quilty and colleagues examined evidence for the cognitive
mediational model and found that CT produced greater change in
dysfunctional attitudes than did IPT. Furthermore, they concluded
that change in dysfunctional attitudes mediated the effect of CT on
depression. However, given their pre-to post-treatment design they
could not address the issue of temporal precedence. In addition,
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role of interpersonal variables and common factors in a randomized
comparison of CT and IPT remains to be studied.1.4. Current study
We recently conducted an RCT investigating the clinical effects
of individual CT and IPT for the treatment of adult depression in
which we found no significant differences on outcomes in the acute
phase (Lemmens et al., 2011, 2015).We nowexamine the role of five
candidate mediators of CT and IPT e specific and non-specific e
over the course of treatment. A commonmisconception in the field
of mechanism research, dating to the original article by Baron and
Kenny (1986), is that it is impossible to performmediation analyses
if group differences are absent. However, as outlined by e.g., Hayes
(2009), Kraemer et al. (2002) and MacKinnon et al. (2007), differ-
ential treatment effects are not required to establish statistical
mediation, as long as there is an interaction between treatment and
the mediator. We included a measure of dysfunctional attitudes to
represent the cognitive theory and a measure of interpersonal
problems to represent interpersonal theory. The working alliance
was included as a potential common factor, as were rumination and
self-esteem e two other processes that have previously been
associated with (change in) depressive symptoms (see Fig. 1).1
Candidate mediators and outcome were assessed multiple times
over the course of therapy. This temporal design provided the op-
portunity to examine whether change in proposed mediators pre-
ceded, followed from, or went together with changes in depression
severity, hereby expanding on prior research on mechanisms. We
examined whether scores on the various candidate mediator
measures changed over the course of therapy and whether changes
on these measures distinguished the two conditions. Furthermore,
for each candidate mediator we examined its relation with change
in depressive symptoms, both contemporaneously and as a pre-
dictor of subsequent change in the outcome variable. To conclude,
we investigated whether the theorized processes mediated the
relation between treatment and outcome.
We hypothesized that scores on the candidate mediators mea-
sures would each, on average, change in an adaptive direction over
the course of treatment (i.e., increases in self-esteem and working
alliance, and decreases in dysfunctional attitudes, interpersonal
problems and rumination). In keeping with the respective theories,
we expected the effects of CT to be accounted for by cognitive
change (Beck et al., 1979), and the effects of IPT by change in
interpersonal functioning (Klerman et al., 1984). More specifically,
we expected that CT would produce greater change in dysfunc-
tional attitudes than in IPT, and that change would predict subse-
quent reduction of depressive symptomatology in CT, but to a lesser
extent in IPT, whereas IPT would produce more change in inter-
personal problems and that change would be more associated with
depression reduction in IPT than in CT. Common factors were ex-
pected to have a comparable impact in both conditions. However,
since previous research (e.g., Bernecker et al., 2014; Quilty et al.,
2008; Warmerdam et al., 2010) suggests that change in theorized
processes may not be modality-specific, we did not rule out the
possibility that all candidate mediators would play a role in both
interventions (Hollon, DeRubeis, & Evans, 1987).1 Readers familiar with our design paper (Lemmens et al., 2011) will recognize
that our study also included measures of attributional style and cognitive reactivity.
However, we did not include them in the current analyses, since these variables
were included in the study because of their potential connection to relapse, and not
necessarily as mediators of change in the acute phase. Findings on these measures
will be presented in a subsequent paper on long-term outcomes.2. Methods
2.1. Design and participants
Data were collected as part of a large RCT examining the clinical
effects and mechanisms of change of individual CT and IPT for
depression (Lemmens et al., 2011, 2015). A total of 182 depressed
outpatients were randomly allocated to CT (n¼ 76), IPT (n ¼ 75), or
a 2-month Waiting-List Control condition followed by treatment of
choice (WLC; n ¼ 31). For the purpose of the present study, we
focused only on the two active conditions and on data collected in
the acute phase (baseline to 7 months). Details concerning the
design of the study, participants, interventions, and outcomes are
reported elsewhere (Lemmens et al., 2011, 2015), and will therefore
only be briefly summarized here.
Participants were adult outpatients (18e65 years) referred to
the mood disorder program of the Academic Community Mental
Health Centre Maastricht (the Netherlands) with a primary diag-
nosis of MDD confirmed by the Dutch version of the Structured
Clinical Interview for DSM-IV Axis I Disorders (SCID-I; First, Spitzer,
Gibbon, &Williams, 1997). Further inclusion criteria were: internet
access, an e-mail address and sufficient knowledge of the Dutch
language. Patients receiving concomitant pharmacological or psy-
chological treatment at baseline were excluded from the study, as
were those at imminent risk for suicide. Other exclusion criteria
were: bipolar or chronic depression (current episode > 5 years);
substance abuse/dependence or mental retardation (IQ < 80). The
CT protocol followed the guidelines laid out by Beck et al. (1979).
The IPT protocol was based on the manual by Klerman et al. (1984).
Treatment consisted of individual 45-min sessions. Sessions were
offered weekly, but the protocol allowed flexibility in scheduling
appointments less frequently, hereby reflecting everyday mental
health-care in the Netherlands. All participants provided their
informed consent before entering the study. The study was
approved by Maastricht University's Ethical Board, and was con-
ducted in accord with relevant ethical guidelines. The study is
registered at the Netherlands Trial Register, part of the Dutch
Cochrane Centre (ISRCTN67561918).
Both treatments led to considerable improvement in depression
severity (pre-post effect size d ¼ 1.72 in the pooled active condi-
tions) that was sustained up to 5-months follow-up. Response to
therapy exceeded response in the WLC condition. No differential
effects between treatments were found. Independent assessors
rated quality of therapy as being “(very) good” to “excellent” in both
conditions. An extensive integrity check differentiated CT and IPT




The primary outcomewas depression severity as measuredwith
the Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown,
1996; Dutch translation by van der Does, 2002). The BDI-II is a 21
item self-report questionnaire with items rated on a 4-point Likert-
scale (0e3). Higher scores indicate higher levels of depression
severity (range is 0e63). The instrument has strong psychometric
properties as a screening measure for depressive symptom severity
(Beck et al., 1996; van der Does, 2002).
2.3. Potential mediator variables
2.3.1. Dysfunctional beliefs
The presence and intensity of dysfunctional beliefs e a core
concept of Beck's cognitive theory - was assessed with the 17-item
Fig. 1. Theorized and estimated models of direct and indirect effects of psychotherapy on depression severity through five potential mediators. Note: M ¼ Potential mediator.
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Roelofs & Huibers, 2009). In this shortened version of the original
DAS-A by Weissman and Beck (1978), respondents rate the extent
to which they agree with a series of dysfunctional assumptions.
Items are rated on a 7-point Likert-scale (1 ¼ fully disagree to
7 ¼ fully agree). Higher scores reflect more negative and absolute
thinking (range is 17e119). The DAS-A17 is a valid measure of
dysfunctional cognitions in depressed patients (de Graaf et al.,
2009).
2.3.2. Interpersonal functioning
Interpersonal Functioning was assessed with the 64-item
version of the Inventory of Interpersonal Problems (IIP-64, hence-
forth IIP, Horowitz, Alden,Wiggins,& Pincus, 2000). The IIP is a self-
report measure that assesses the problems that people experience
in their relationships with others, and the level of distress associ-
ated with this. Items are rated on a 5-point Likert-scale (0e4) with
higher scores indicating more interpersonal problems (range is
0e256). The IIP has been shown to have good psychometric prop-
erties (Horowitz, Rosenberg, Baer, Ure~no, & Villase~nor, 1988, 2000).
2.3.3. Rumination
The Dutch version of the Ruminative Response Scale (RRS-NL;
Raes, Hermans, & Eelen, 2003), originally developed by Nolen-
Hoeksema and Morrow (1991), was used to obtain a measure of
rumination. The RRS-NL includes 22 items describing responses to
depressed mood that are focused on the self, on symptoms, and on
possible causes and consequences of mood. Participants read each
item and indicate how often they think or do this when they feel
sad or depressed. Items are rated on a four point Likert-scale
ranging from almost never (1) to almost always (4). The total
score is the sum of the 22 items (range is 22e88). The RRS-NL
shows good reliability and satisfactory validity (Raes et al., 2003).
2.3.4. Self-esteem
The Self-Liking and Self-Competence Scale Revised (SLCS-R;
Tafarodi & Swann, 2001; Dutch version by Vandromme, Hermans,
Spruyt, & Eelen, 2007) is a self-report measure of self-
competence and self-liking, two dimensions of self-esteem. The
SLSC-R contains eight items each rated on a 5-point Likert scale, for
each of the two dimensions. Subscale scores can range from 8 to 40,
with higher scores indicating higher self-competence or higher
self-liking. A total score is calculated by summing the score of thetwo subscales. Psychometric properties of the SLSC-R are described
as good (Vandromme et al., 2007).
2.3.5. Therapeutic alliance
The observer rated version of the Working Alliance Inventory -
Short (WAI-O-S; Tichenor & Hill, 1989; Tracey & Kokotovic, 1989)
was used to obtain a measure of the quality of the therapeutic
alliance. TheWAI-O-S is based on Bordin’s (1979) conceptualization
of working alliance which states that a strong alliance forms if a
therapist and client a) agree on the goals of therapy, b) agree on the
tasks needed to meet those goals, and c) have a bond between them
that will facilitate this process. Each of the 12 items of the scale (4
for each subscale) are rated on a 7-point scale (1 ¼ never, to
7 ¼ always), and a higher score indicates a stronger alliance. A total
score is obtained by summing up all item scores (range is 12e84).
Psychometric properties of the WAI-O-S have been found to be
good (Andrusyna, Luborsky, Pham, & Tang, 2006; Horvath, 1994;
Strunk et al., 2010).
2.4. Recruitment and procedure
Self-report measures (BDI-II, DAS-A17, IIP, RRS, SLSC-R) were
administered at baseline (0 months), mid-treatment (3 months)
and post-treatment (7 months). Our intent in spacing out the as-
sessments to this extent was to examine temporal relations while
minimizing the burden for participants. Baseline and post-
treatment assessments were administered at the university. Mid-
treatment assessment took place via the internet. Of the 151 pa-
tients that were included in this study, 3 patients (2%) did not
complete the 3-month assessment. At seven months, data from 14
participants (9%) were missing. The average number of sessions
attended prior to the 3-month assessment was 6.6 (SD¼ 2.2) for CT
and 6.7 (SD ¼ 2.7) for IPT. At the 7-month assessment this was 14.0
(SD ¼ 4.1) and 13.8 (SD ¼ 4.4) for CT and IPT respectively.
All therapy sessions were videotaped. A selection of these tapes
(three per patient) were watched by independent raters and rated
on the quality of the therapeutic alliance. Raters were five clinical
psychology master students from Maastricht University (the
Netherlands), and four experts in the field of CT and IPT. Prior to the
study, raters studied relevant literature. In addition, students
received approximately 14 hours (7  2) of group training aimed at
getting familiar with the treatment models, the concept of working
alliance and the rating instrument. The professionals, who were
2 First, scores on the SLSC-R and the WAI-O-S (for which higher scores reflect
better outcomes) were reversed coded, so that, for each measure, a lower score was
indicative for a better outcome. After that, change scores (0e3, 3e7, 0e7) were
calculated by subtracting scores on time-point tþ1 from scores on time-point t (e.g.,
IIP 3 months e IIP 7 months).
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received 4 hours of additional training in how to use the rating
instrument. All raters received a detailed instruction manual. All
identifying information was removed from the tapes to ensure that
raters were blind to session number, treatment outcome and other
patient characteristics. Due to the specific therapeutic in-
terventions and the visual character of the study it was not possible
to blind raters for treatment allocation and therapist. Ratings were
made independently after watching an entire session.
In order to obtain a measure of alliance comparable to the fixed
assessment points of the self-report data, we selected therapy
sessions that were closest to the assessment points at baseline, 3
and 7 months. Of the 453 sessions (3*151) that were selected, 192
tapes were unavailable. This was either because patients did not
give permission for videotaping their sessions (n ¼ 34, resulting in
102 missing tapes), or because recordings of specific sessions were
missing or damaged (n ¼ 90). As a result, 261 tapes were available
for analyses (n ¼ 88 at baseline, n ¼ 97 at 3 months, and n ¼ 76 at 7
months). There were no significant differences at baseline in soci-
odemographic variables (gender, age, level of education, work- and
marital status) and depression severity between patients who did
vs. did not give consent for videotaping their sessions, and between
patients with complete vs. incomplete data. Furthermore, in both
comparisons, no significant differences were found with regard to
overall change in depression over the course of treatment (BDI-II
change from month 0 to month 7). Other details about the
recruitment procedure as well as the flow diagram for the study are
given elsewhere (Lemmens et al., 2011, 2015).
2.5. Data analysis
Data were analysed according to the intention-to-treat princi-
ple. Descriptive statistics and correlation analyses were carried out
using SPSS version 24 for Windows. Longitudinal Mediation ana-
lyses were carried out in M-Plus version 7.1. A full information
maximum likelihood estimation algorithm was used for the ana-
lyses. Because this algorithm uses all available information under
the assumption that the incomplete data are missing at random,
missing values were not imputed.
Normality and variability of the data distributions were checked
by skewness and kurtosis statistics, histograms and scatter-plots.
For each measure, baseline reliability was assessed using Cron-
bach's alpha (a). Mean scores (SD) at each time-point were deter-
mined, and group differences were investigated using independent
samples t-tests. Pre- to post-treatment effect sizes were calculated
to examine the extent to which scores on the various measures
changed over the course of treatment. Within-condition change
was defined as Cohen's d ¼ (pre-treatment mean e post-treatment
mean)/(√baseline variance). Between-group effect sizes were
determined by calculating the difference between the within-
condition effect sizes of CT and IPT. Effect sizes were classified as
being small (±0.2), medium (±0.5) and large (±0.8; Cohen,1988). In
addition, we explored the pattern of change over the course of
treatment and the degree to which there was variability in the data
by inspecting descriptive statistics of change scores and by calcu-
lating Pearson's correlations between scores on each measure at
different time points (e.g., IIP baseline with IIP 3 months).
Pearson's correlations were also used to explore the relation
between (change in) the candidate mediators and (change in)
depression severity. First, we calculated correlations between the
BDI-II scores at the different time points (0, 3, 7 months) and scores
on the mediator variables at each of the three time points (cross-
sectional correlations). We then estimated correlations between
change scores on the BDI-II and change indexes of the various
mediator measures (longitudinal correlations). In order to do this,we computed change scores on the BDI-II and each of the candidate
mediators from baseline to 3 months (pre- to mid-treatment), from
3 to 7 months (mid- to post-treatment) and from baseline to 7
months (entire course of treatment). To facilitate the interpretation
of findings, change scores were calculated in such a way that a
positive change score always reflected improvement and a negative
change score reflected worsening2. As a result, a positive correla-
tion between two change scores indicates that improvement in
depression severity is related to improvement on the mediator
measure (and vice versa). Negative correlations between change
scores, on the other hand, indicate that improvement in depression
severity is related to deterioration on the mediator measure (and
vice versa). In evaluating longitudinal correlations, we made a
distinction between temporal and concurrent relations. Temporal
relations represent correlations between change in the mediator
and change in the BDI-II that precede or follow those changes (e.g.,
correlation of change in alliance from 0 to 3 months with change in
depression from 3 to 7months). In case of a concurrent relation, the
correlation was estimated of a change score on one measure with
change on anothermeasure over the same time period (e.g., change
in depression from 0 to 3 months associated with change in cog-
nitions from 0 to 3 months). In addition, we examined the corre-
lations between (change) scores on the BDI-II at different time-
points. Correlations were classified as being small (±0.1), medium
(±0.3) and large (±0.5).
To examine the various relations between change in the medi-
ator measures and change in depressive symptoms more closely,
mediation analyses for longitudinal data were performed. A simple
method to assess mediation in longitudinal data is to compute pre-
to post-treatment change scores in mediator measure and
outcome, and then use these scores as variables in a single medi-
ation model (MacKinnon, 2008). However, this method has some
drawbacks for use in the current study. First of all, it only includes
pre- and post-treatment scores, hereby ignoring information
collected at 3-months (mid-treatment). As a result, it is not possible
to take change from pre-to mid-treatment (baselinee3 months)
and from mid-to post-treatment (3e7 months) into account. Sec-
ond, thismethod assumes that change is constant over time, hereby
not considering the possibility that treatment effects may vary in
different phases of treatment (e.g., more change in the early phase,
and less change in the late phase, or vice versa). However, it would
also not be ideal to calculate difference scores for each time period
separately (baseline-3months and 3e7months) and then use these
scores in the model, because this might lead to problems of com-
poundingmeasurement error. Latent Difference Score (LDS)models
overcome these drawbacks. LDS models use latent instead of
observed difference scores to test questions about temporal re-
lationships between variables, which are explicitly defined as part
of the model, and estimate their magnitude. Latent difference
scores are defined as that part of the measurement that is not
identical to the score obtained at the previous measurement, and
are without measurement error. Given our repeated measures
design, the fact that the magnitude of change differed in the early
and late phase of treatment, and because we wanted to minimize
measurement unreliability, we considered LDS models best suited
for answering our research questions (see McArdle, 2009).
LDS models are estimated under the Structural Equation
Modeling (SEM) framework. For the current study we used the
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relation between treatment and outcome (c path), the relation
between treatment and mediator (a path), and the set of possible
concurrent and temporal relations between mediator and
outcome (b paths). Fig. 2 illustrates the proposed model. Y rep-
resents the outcome variable BDI-II. M represents the candidate
mediator (DAS-A17 in this example) and X refers to the contrast
between CT and IPT. The squares in the model represent the
observed raw scores at each time point. Circles represent latent
variables (defined as the difference between the scores on two
consecutive assessments). The b1 and b2 paths represent concur-
rent relationships between mediator and outcome for 0e3 and
3e7 months respectively. Path b3 and b4 illustrate temporal re-
lationships. b3 refers to the relationship between previous levels
of the mediator and subsequent changes in the outcome (e.g.,
mediator at 3 months and subsequent change in depression from
3 to 7 months). To conclude, b4 illustrates the relationship be-
tween change in the mediator at time t-1 and change in the
outcome at time t. In order to obtain the latent difference scores,
two paths in the model e the paths from time 1 to time 2, and the
paths from the latent difference to time 2e were set to 1
(MacKinnon, 2008)3.
We ran five LDS models, one for each of the mediator measures.
In each model, all relations between the mediator and outcome
were tested. A positive relationship indicates that more change in
the mediator is associated with more change in the outcome. If the
relation is negative, it means that more change in the mediator is
associated with less change in the outcome. In order to rule out
reversed causality (i.e., symptom change facilitates change in the
mediator), we reran our analyses but now added the relation be-
tween change in symptoms from (D BDI-II 0e3 months) and sub-
sequent change in the mediator (D in mediator 3e7) to the model,
and compared its fit with the fit of the model without this relation.
As a last step, the presence and magnitude of mediation was
determined by estimating the various indirect (mediating) effects:
the product of the coefficients of paths a * b. Indirect effects
represent the effect of treatment on outcome that goes through the
mediator (e.g., a1*b4, is the effect of treatment on change in
depression in the period 3e7 that is produced by change in DAS-
A17 in the period 0e3; MacKinnon, 2008; Muthen & Asparouhov,
2014). We used bias corrected 95% bootstrap confidence intervals
(CI) with 1000 bootstrap samples to assess the parameter esti-
mates. If zero was not contained in the confidence intervals we
concluded that the indirect effect was significant. Indirect effects
referred to effects in both treatments. When an indirect effect was
found to be significant, we explored the differences between the
two treatment conditions by estimating the various b paths sepa-
rately for CT and IPT.3. Results
3.1. Descriptive statistics
Table 1 presents the mean (SD) scores on the outcome variable
BDI-II and on all candidate mediators at each time-point in the
treatment phase (0, 3, 7 months). Furthermore, effect sizes over the
course of treatment are presented. All data were normally distrib-
uted, except for WAI-O-S at 3 months (Kurtosis ¼ 2.14). Reliability
coefficients ranged from a ¼ 0.87 (BDI-II) to a ¼ 0.94 (WAI-O-S). CT3 This was done in order to mimic the result of a subtraction (e.g., RRS 3
months ¼ 1*RRS baseline þ 1*DRRS baseline and 3 months) (McArdle, 2009).
4 Because further analyses included difference scores, we did not control for
baseline differences.and IPT showed significant baseline differences on the RRS (t
(149) ¼ 2.4, p ¼ 0.02) and the WAI-O-S (t (81.2) ¼ 3.5, p < 0.01)4.
Over the course of treatment, the means of all measures changed in
the expected direction. Pre-to post-treatment (0e7 months) effect
sizes were large (d > 0.80) for BDI-II and RRS, medium to large
(0.5 < d < 0.8) for DAS-A17, SLSC-R and IIP, and small to medium
(0.20 < d < 0.50) for the WAI-O-S. Between-group effect sizes were
small (range 0.06e0.19), except for the IIP (d ¼ 0.30). Change in
DAS-A-17, IIP, RRS, and SLSC mainly occurred in the second half of
treatment (3e7 months; see Table 1). Correlations between scores
on mediator measures at different time points (e.g., correlation
between DAS-A-17 score at baseline and three months) ranged
from 0.65 to 0.70.
3.2. Relationships between (change in) mediator measures and
(change in) depression severity
3.2.1. Correlation analyses
Table 2 presents Pearson's correlations between (change in)
depression severity (BDI-II) and (change) scores on the five
candidate mediators. Correlations between (change) scores on
the BDI-II at different time-points are provided as well. Scores on
the BDI-II and the various mediator measures were highly
correlated (both cross-sectionally and longitudinally). Cross-
sectional correlations showed that, at each time-point, higher
levels of depression severity were associated with more
dysfunctional attitudes (DAS-A17), more interpersonal problems
(IIP), higher levels of rumination (RRS); and lower levels of self-
esteem (SLSC-R) and alliance (WAI-O-S). It has to be noted that
the correlations between alliance and depression were small and
(mostly) non-significant. In line with cross-sectional findings,
longitudinal correlations indicated that improvement in depres-
sion severity was associated with improvement in the mediator
measures. The largest longitudinal correlations were found for
the concurrent relations over the entire course of treatment (0e7,
cells with light grey shade), with correlations ranging from 0.33
to 0.60. A closer look at these correlations indicated that this was
mainly the result of high correlations in the second part of
treatment (3e7 months). The temporal relations between BDI-II
and the mediator measures were found to be small and non-
significant (cells shaded dark grey). Examination of the correla-
tions between (change) scores on the BDI-II at different time-
points showed that the temporal relation was negative, indi-
cating that a strong improvement in depressive symptoms in the
early phase of therapy (0e3) was associated with less improve-
ment later on (3e7), and vice versa.
3.2.2. Latent difference score models
Beta coefficients and standard errors of the various relations in
the five LDS models are displayed in Table 3. The models for
cognitions (DAS-A17) and alliance (WAI-O-S) showed a good fit,
whereas the other models showed a poor to reasonable fit (Kline,
2005)5. Reflecting the fact that no main effect of treatment con-
dition was found (Lemmens et al., 2015), standardized regression
coefficients representing relations between treatment and
outcome (c paths) were all non-significant. Examination of the
relation between treatment and change in the mediators (a paths)
revealed only a significant difference between CT and IPT on the
IIP, indicating that changes on the IIP were different for CT and IPT5 c2 ¼ 5.05 (p ¼ 0.17), RMSEA ¼ 0.07, CFI ¼ 1.00 for DAS-A-NL; c2 ¼ 11.69
(p ¼ 0.01), RMSEA ¼ 0.14, CFI ¼ 0.98 for IIP; c2 ¼ 9.43 (p ¼ 0.02), RMSEA ¼ 0.12,
CFI ¼ 0.98 for RRS; c2 ¼ 18.13 (p ¼ 0.00), RMSEA ¼ 0.18, CFI ¼ 0.96 for SLSC-R;
c2 ¼ 3.05 (p ¼ 0.38), RMSEA ¼ 0.01, CFI ¼ 1.00 for WAI-O-S.
Fig. 2. Latent Difference Score (LDS) model to examine the various relations between treatment, process measure (in this example cognition assessed with DAS-A17), and outcome
BDI-II in the acute phase of treatment (0-3-7 months). Note: The 1's in the model are the necessary restrictions to obtain the latent difference scores (MacKinnon, 2008, p. 215).
Table 1









Within-Groupsa CT vs. IPTb
Outcome variable
Depression Severity (BDI-II)
Total 29.8 (9.0) 23.2 (12.0) 14.8 (12.1) 1.67
CT 28.4 (8.9) 22.4 (11.0) 13.7 (10.8) 1.65c
IPT 31.2 (8.9) 24.1 (13.0) 16.0 (13.4) 1.71 0.06
Mediator variables
Dysfunctional Attitudes (DAS-A17)
Total 62.0 (16.0) 60.3 (16.8) 53.1 (16.0) 0.56
CT 61.1 (15.4) 60.0 (15.0) 51.4 (14.7) 0.63
IPT 62.9 (16.6) 60.7 (18.6) 54.9 (17.3) 0.48 0.15
Interpersonal Problems (IIP)
Total 86.4 (29.7) 81.3 (32.6) 67.4 (36.7) 0.64
CT 83.1 (24.7) 82.8 (28.1) 62.9 (36.3) 0.82
IPT 89.7 (33.9) 79.8 (36.9) 72.0 (36.8) 0.52 0.30
Rumination (RRS)
Total 50.7 (8.9)* 47.9 (10.5) 42.0 (11.5) 0.98
CT 49.1 (9.1) 47.0 (9.7) 40.9 (10.9) 0.90
IPT 52.4 (8.4) 48.9 (11.2) 43.2 (12.1) 1.10 0.19
Self-esteem (SLSC-R)
Total 38.4 (9.7) 39.7 (9.8) 44.2 (11.2) 0.60
CT 39.3 (8.6) 39.8 (9.4) 44.9 (10.6) 0.65
IPT 37.6 (10.7) 39.6 (10.4) 43.4 (11.9) 0.54 0.11
Alliance (WAI-O-S)
Total 65.0 (7.4)* 66.7 (7.8)* 67.9 (10.3)* 0.39
CT 67.8 (5.2) 68.7 (6.3) 70.4 (8.6) 0.50
IPT 62.7 (8.1) 64.6 (8.7) 65.2 (11.3) 0.31 0.19
CT ¼ Cognitive Therapy; IPT ¼ Interpersonal Psychotherapy; Note: Self-report data unavailable for n ¼ 3 (1 x CT, 2 x IPT) and n ¼ 14 (7 x CT, 10 x IPT) at 3 and 7 months
respectively except for SLSC-R 0 & IIP 0 ¼ 1 missing (CT), and SLSC-R 7 & IIP 7 ¼ 15 missings (6 x CT, 9 x IPT); Observer rated data (WAI-O-S) available for n ¼ 88, 97 and 76 at
baseline, 3 and 7 months respectively; * ¼ significant difference between CT and IPT (RRS 0 / t (149) ¼ 2.4, p ¼ 0.02; WAI-O-S 0 / t (81.2) ¼ 3.5, p < 0.01; WAI-O-S 3 /
t(95) ¼ 2.6, p ¼ 0.01; WAI-O-S 7 / t(74) ¼ 2.2, p ¼ 0.03).
a (M t0 eM t7)/SD t0.
b Difference in improvement effect sizes between CT and IPT.
c The careful reader will notice that the effect sizes on the BDI-II that are reported here are slightly different from those reported in our main outcome paper (d¼ 1.71 for CT
and 1.73 for IPT; Lemmens et al., 2015). This difference can be explained by the fact that effect sizes in our main outcome paper were based on the covariate corrected
multilevel estimates (baseline scores on BDI/EQ5D), whereas in the current paper observed values were used.
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Table 2
Pearson's correlations between (changes in) depression severity (BDI-II) and (changes in) scores on the five candidate mediator measures (total sample).
Depression (BDI-II) Depression (BDI-II)
0 m 3 m 7 m D 0 / 3 D 3 / 7 D 0 / 7 0 m 3 m 7 m D 0 / 3 D 3 / 7 D 0 / 7
Depression
(BDI-II)
0 m 1 0.63** 0.45** 0.15 0.20* 0.30** Rumination
(RRS)
0 m 0.50** 0.40** 0.20* 0.03 0.20* 0.16
3 m e 1 0.66** 0.67** 0.40** 0.22* 3 m 0.50** 0.60** 0.35** 0.29** 0.25** 0.00
7 m e e 1 0.40** 0.43** 0.72** 7 m 0.26** 0.46** 0.65** 0.34** 0.23** 0.49**
D 0 / 3 e e e 1 0.32** 0.55** D 0 / 3 0.10 0.34** 0.20* 0.34** 0.09 0.18*
D 3 / 7 e e e e 1 0.61** D 3 / 7 0.17 0.03 0.40** 0.12 0.52** 0.56**
D 0 / 7 e e e e e 1 D 0 / 7 0.12 0.16 0.47** 0.31** 0.38** 0.60**
Dysf. Attitudes
(DAS-A17)
0 m 0.43** 0.32** 0.21* 0.00 0.16 0.15 Self-Esteem
(SLSC-R)
0 m 0.41** 0.34** 0.16 0.05 0.22* 0.17
3 m 0.22** 0.18* 0.16 0.02 0.06 0.04 3 m 0.52** 0.55** 0.26** 0.20* 0.34** 0.14
7 m 0.26** 0.29** 0.52** 0.12 0.29** 0.35** 7 m 0.42** 0.48** 0.53** 0.22* 0.05 0.23**
D 0 / 3 0.26** 0.17** 0.05 0.03 0.12 0.14 D 0 / 3 0.14 0.24** 0.12 0.18* 0.15 0.02
D 3 / 7 0.03 0.07 0.41** 0.11 0.42** 0.46** D 3 / 7 0.08 0.02 0.39** 0.06 0.47** 0.47**
D 0 / 7 0.23** 0.07 0.33* 0.13 0.48** 0.53** D 0 / 7 0.05 0.21* 0.46** 0.22* 0.30** 0.45**
Int. Problems
(IIP)
0 m 0.48** 0.40** 0.30** 0.04 0.10 0.06 Alliance
(WAI-O-S)
0 m 0.14 0.04 0.17 0.07 0.16 0.08
3 m 0.44** 0.45** 0.31** 0.16 0.19* 0.01 3 m 0.10 0.16 0.30** 0.12 0.16 0.28
7 m 0.34** 0.47** 0.62** 0.28** 0.18* 0.39** 7 m 0.22 0.29* 0.37** 0.15 0.13 0.23*
D 0 / 3 0.01 0.12 0.05 0.17* 0.14 0.06 D 0 / 3 0.09 0.08 0.14 0.17 0.04 0.24*
D 3 / 7 0.05 0.08 0.44** 0.14 0.44** 0.51** D 3 / 7 0.29* 0.21 0.23 0.01 0.05 0.03
D 0 / 7 0.06 0.20* 0.46** 0.31** 0.31** 0.53** D 0 / 7 0.03 0.26* 0.32* 0.31* 0.10 0.33**
BDI-II ¼ Beck Depression Inventory-II; DAS-A17 ¼ Dysfunctional Attitudes Scale (form A) Revised; IIP ¼ Inventory of Interpersonal Problems; RRS ¼ Ruminative Response
Scale; SLSC-R ¼ Self-Liking and Self-Competence Scale Revised; WAI-O-S ¼ Observer rated version of the Working Alliance Inventory Short; Notes: For the interpretation of
cross-sectional correlations (0, 3, 7) it should be noted that for the BDI-II, DAS-A-17, IIP and RRS higher scores indicate more severe levels of pathology, whereas for the SLSC-R
and WAI-O-S higher scores reflect better outcomes; Change scores (0e3, 3e7, 0e7) were calculated in such a way that a positive change score always reflects improvement
and a negative change score always reflected worsening. Consequently, a positive correlation between change scores indicates that improvement in depression severity is
related to improvement on the mediator measure e and vice versa. Negative correlations between changes scores indicate that improvement in depression severity is related
to deterioration on the mediator measure, and vice versa; Cells with a dark grey colour represent the temporal relations between mediator measures and depression severity
(BDI-II). Cells with a light grey shade represent concurrent relations between mediator measures and depression severity (BDI-II); *p < 0.05; **p < 0.01.
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Interpersonal problems in the first half of treatment (0e3
months), whereas CT showed a larger change in the second half
(3e7 months: see Table 1 for means and SD's). Over the entire
course of treatment (0e7 months), these effects cancelled each
other out (total change on the IIP of 20.2 points in CT vs. 17.7 in
IPT).
Various relations were found between change in candidate
mediators and change in depression (b paths). First of all, in both
phases of therapy (0e3 and 3e7 months), significant concurrent
relations (b1 and b2 paths) were found between change in
depression severity and changes in Interpersonal problems (IIP),
Rumination (RRS) and Self-esteem (SLSC-R). For the DAS-A17, only
a concurrent relation in the second phase of treatment was found
(b2). All beta coefficients were positive, indicating thatmore change
in the mediator variable was associated with more change in the
outcome. The WAI-O-S did not show any significant concurrent
relations. Second, b3 paths in the second half of treatment were
significant for the DAS-A17, the IIP, the RRS and the WAI-O-S. This
demonstrates that levels at mid-treatment (3 months) of
dysfunctional attitudes, interpersonal problems, rumination, and
alliance, were related to change in depression severity in the period
thereafter (3e7 months)6. Again, all beta coefficients were positive.
Third and finally, a significant positive temporal relation between
early change in the SLSC-R (0e3) and subsequent change on the
BDI-II (3e7; b4 path) was found, indicating that change in self-
esteem preceded change in depression severity. Adding the
reversed temporal relations to the models resulted in only minimal
change in model fit estimates, indicating that the complex models
were not better than the fit of the simple models. It was therefore
concluded that the reversed paths did not show substantial tem-
poral relations.6 The b3 paths in the early phase of treatment (mediator at 0 to change in
depression from 0 to 3), were all non-significant, and therefore set to zero.3.3. Indirect effects
As shown in Table 3, we found three significant indirect
(mediating) effects (a*b), all on the IIP. The significant a*b3 path
(95% CI from 1.60 to 0.05) indicates that change on the BDI-II in
the early phase of treatment (0e3), wasmediated by initial levels of
IIP. Furthermore, change on the BDI-II was mediated by concurrent
change on the IIP both in the early phase (a*b1: 95% CI from 2.01
to 0.06) and late phase of treatment (3e7 months a*b2: 95% CI
from 0.19 to 4.06). No temporal mediation (a*b4) was found (95% CI
of 0.97 to 0.52). Exploration of the various b paths separately for
CT and IPT (Table 4) suggests that the relation between changes in
interpersonal functioning and depression severity was different for
these treatments. For IPT there was a concurrent relationship be-
tween change in IIP and changes in BDI from 3 to 7 months, and
evidence for a negative longitudinal relationship (b4 path). For CT,
we only found concurrent relationships. Furthermore, in CT the
(non-significant) longitudinal relationship (b4 path) was positive.
No significant indirect effects were found on the other measures.4. Discussion
The current study examined change in five hypothesized
working mechanisms of CT and IPT e two presumably different
treatments for MDD e in relation to change in depressive symp-
toms over the course of treatment. It also examined whether the
pattern in the data was consistent with theorized causal mediation
models. The unique (temporal) features of our study design and the
use of LDS models allowed us to expand on previous (mostly cross-
sectional) research on mechanisms.
In line with our expectations, patients’ scores on all investigated
measures changed for the better over the course of treatment, with
medium to large effect sizes. Largest changes were found in
depressive symptoms and rumination. The quality of working
alliance showed the least change. It should be noted that alliance
scores were already very high to begin with e hereby leaving only
Table 3
Unstandardized coefficients (standard errors in parentheses) of the five Latent Difference Score (LDS) Models.
Dysfunctional Attitudes Interpersonal Problems (IIP) Rumination (RRS) Self-Esteem (SLSC-R) Alliance (WAI-O-S)
(DAS-A17) B (SE) B (SE) B (SE) B (SE) B (SE)
Direct
Effects
c1 0.40 (1.45) 0.29 (1.52) 0.21 (1.35) 0.16 (1.35) 0.41 (1.81)
c2 0.93 (1.24) 0.31 (1.35) 0.85 (1.27) 1.02 (1.35) 0.11 (1.69)
a1 0.31 (1.87) 9.28 (3.74)* 1.00 (1.29) 1.54 (1.19) 0.88 (1.20)
a2 1.72 (2.04) 9.79 (4.48)* 1.59 (1.55) 1.10 (1.41) 0.63 (1.61)
b1 0.00 (0.07) 0.09 (0.03)** 0.52 (0.12)*** 0.42 (0.13)** 0.28 (0.16)þ
b2 0.46 (0.05)*** 0.20 (0.03)*** 0.57 (0.08)*** 0.62 (0.08)*** 0.17 (0.15)
b3 0.16 (0.05)** 0.07 (0.03)* 0.20 (0.10)* 0.04 (0.08) 0.38 (0.16)*
b4 0.11 (0.06)þ 0.02 (0.03) 0.05 (0.09) 0.22 (0.10)* 0.09 (0.21)
Indirect
Effects
a*b1 0.00 (0.14) 0.84 (0.45)a 0.52 (0.68) 0.64 (0.61) 0.25 (0.40)
a*b2 0.79 (0.98) 1.94 (0.92)a 0.91 (0.93) 0.68 (0.90) 0.11 (0.37)
a*b3 0.05 (0.31) 0.63 (0.35)a 0.20 (0.31) 0.06 (0.19) 0.34 (0.51)
a*b4 0.04 (0.26) 0.15 (0.31) 0.05 (0.15) 0.33 (0.29) 0.08 (0.33)
DAS-A17 ¼ Dysfunctional Attitudes Scale (form A) Revised; IIP ¼ Inventory of Interpersonal Problems; RRS ¼ Ruminative Response Scale; SLSC-R ¼ Self-Liking and Self-
Competence Scale Revised; WAI-O-S ¼ Observer rated version of the Working Alliance Inventory Short; Note: c1 represents the relation between treatment and D in BDI-
II from 0 to 3 months; c2 represents the relation between treatment and change in BDI-II from 3 to 7 months; a1 represents relation between treatment and D in the
mediator from 0 to 3 months; a2 represents relation between treatment and D in the mediator from 3 to 7 months; b1represents the concurrent relation between D in BDI-II
and D in the Mediator from 0 to 3 months; b2 represents the concurrent relation between D in BDI-II and D in the Mediator from 3 to 7 months; b3 represents the temporal
relation between absolute score on the mediator at 3 months and D in BDI-II from 3 to 7months; b4 represents the relation between D in mediator from 0 to 3 months and D in
BDI-II from 3 to 7 months; a*b paths (indirect effects) represent the effect of treatment on outcome that goes through the mediator (e.g., path a1*b4 represents the effect of
treatment on change in depression severity from 3 to 7months that is produced by change inmediator from baseline to 3months); The interpretation for B is units of change in
the outcome when the mediator changes with one unit. A positive relation indicates that more change in the mediator is associated with more change in the outcome; if the
relationship is negative, it means that more change in the mediator is associated with less change in the outcome;eþep < 0.10, *p < 0.05; **p < 0.01; ***p < 0.001.
a Significant indirect effect based on 95% CI with 1000 bootstrap samples (2.01 to 0.06 for a*b1; 0.19 to 4.06 for a*b2; and 1.60 to 0.05 for a*b3).
Table 4
Unstandardized coefficients (standard errors) of the various relations between
changes in Interpersonal Problems (IIP) and Depressive Symptoms (BDI-II), sepa-





Effects b1 0.09 (0.04)* 0.02 (0.06)
b2 0.20 (0.03)*** 0.21 (0.06)***
b3 0.02 (0.03) 0.07 (0.04)
b4 0.02 (0.04) 0.02 (0.06)*
CT ¼ Cognitive Therapy; IPT ¼ Interpersonal Psychotherapy; BDI-II ¼ Beck
Depression InventoryeII; IIP ¼ Inventory for Interpersonal Problems; b1 represents
the concurrent relation between D in BDI-II and D in IIP from 0 to 3 months (early
phase); b2 represents the concurrent relation between D in BDI-II and D in IIP from 3
to 7 months (late phase); b3 represents the temporal relation between absolute
score on the IIP at 3 months and D in BDI-II from 3 to 7 months (late phase); b4
represents the relation between D in IIP from 0 to 3 months and D in BDI-II from 3 to
7 months (temporal relation); The interpretation for B is units of change in the
outcome when the mediator changes with one unit. A positive relation indicates
that more change in the mediator is associated with more change in outcome; a
negative relationship means that more change in the mediator is associated with
less change in outcome;eþep < 0.10, *p < 0.05; **p < 0.01; ***p < 0.001.
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course of therapy. No differential effects in pre-to post-treatment
changes were observed between the two conditions. However,
change in interpersonal functioning occurred more rapidly in IPT
than in CT, although the latter caught up.
In each of the treatments, concurrent changes in mediators
measures and depressive symptoms were strongly related. More
specifically, improvement in depression severity was associated
with significant concurrent improvement in self-esteem, and with
a decrease of dysfunctional attitudes, interpersonal problems, and
rumination. Except for a significant relation between early change
in self-esteem (0e3) and subsequent change in depression (3e7),
no significant temporal relations were found. With regard to indi-
rect (mediation) effects, we found that change on the BDI-II was
mediated by concurrent change on the IIP in both phases of treat-
ment. However, we did not find evidence for temporal mediation,
hereby limiting the value of our findings. In addition, themodel had
poor fit.
Exploration of the various b paths separately for CT and IPTindicated that the relation between interpersonal functioning and
depression was different for CT and IPT. The negative longitudinal
relationship between IIP and depression in IPT might point towards
a ceiling (or floor) effect. No evidence for mediation was found on
the other mediators.4.1. No differences in pre- to post-treatment change on mediators
between CT and IPT
From a theoretical point of view, the fact that patients treated
with CT and IPT exhibited a similar degree of improvement on all
mediator measures e including cognitive beliefs and interpersonal
functioning e might be of interest. According to theory, CT and IPT
exert their beneficial effects through their own specific theorized
mechanisms. Since IPT, in contrast to CT, does not actively target the
modification of dysfunctional cognitions, and CT does not explicitly
focus on improvement of interpersonal functioning, one would
expect between-condition differences on the therapy-specific
mediator measures. However, when taking a closer look at our
findings conceptually, there are fair reasons to believe that CT
might lead to changes in interpersonal functioning, and that IPT
might facilitate cognitive change, both through direct and indirect
pathways. For example, even though in IPT beliefs are not sys-
tematically examined and challenged, cognitive distortions within
an interpersonal context are addressed. Furthermore, because IPT
gives the patient the sick rolee a temporary status recognizing that
depression is a medical illness that keeps the patient from func-
tioning at full capacity e self-blaming cognitions, and feelings of
hopelessness and worthlessness are reframed as part of the disor-
der, rather than being reality-based (see e.g., Bernecker et al., 2014
for more information). Similarly, cognitive interventions and
behavioural experiments in CT might have a specific focus on
interpersonal situations, thereby directly facilitating change in
interpersonal functioning. Indirectly, specific experiences following
changes in interpersonal functioning in IPT, might lead to re-
adjustment of schema's and attitudes about the self, world and
future. Likewise, decrease of dysfunctional attitudes in CT might
also lead to change in beliefs related to interpersonal relationships,
making patients more likely to improve their interpersonal
7 The BDI-II includes items on e.g., negative cognitions (DAS-A17), rumination
(RRS) and self-esteem (SLSC-R).
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work in this field, which has shown that patients' scores on theo-
rized mediators improve over the course of treatment, but that this
is not necessarily specific for one type of treatment (e.g.,
Backenstrass et al., 2006; Bernecker et al., 2014; Quilty et al., 2008;
Renner et al., 2012; Warmerdam et al., 2010).
4.2. Potential explanations for the limited evidence for the
theoretical models of change
There are several potential explanations for why we only found
limited evidence for the theoretical models of change. First of all, it
may have been the case that the changes that were observed over
the course of therapy were due to spontaneous remission rather
than due to treatment. Since we did not include a wait-list control
condition over the entire course of therapy, we cannot discard this
possibility. However, a comparison between active treatment and
wait-list control after two months indicated a relation between
treatment and outcome, making this explanation rather unlikely. In
line with this, we cannot rule out the possibility that effects were
caused by extra-therapeutic changes in the person's life. A second
explanation for our findings could be that treatments were not
adequately implemented in the sense of mobilizingmechanisms, or
were not distinct enough. This explanation seems rather improb-
able as well since an extensive integrity check confirmed therapy
quality and clearly differentiated CT and IPT (see Lemmens et al.,
2015). Furthermore, although not picked up in the current study,
earlier published studies from this sample do suggest therapy-
specific effects. One study indicated that sudden gains e large
symptom improvements within a single between-session interval
that are assumed to be driven by cognitive changee occurred more
frequently in CT than in IPT (Lemmens, DeRubeis, Arntz, Peeters, &
Huibers, 2016). In another study (Huibers et al., 2015), we identified
a set of moderators of outcome and showed that profiles of patients
responding well to CT differ from those responding well to IPT. As
pointed out by Kazdin (2007), the presence of moderators points
towards the presence of mediators.
Third, in order for change in a mediator to account for (subse-
quent) change in depression severity, there needs to be substantial
change over the period of observation. The fact that effect sizes for
(individual) mediators were smaller than for the BDI-II already
indicates that current mediators could only explain a limited
amount of the treatment effect. Furthermore, since the average
change in mediator measures in the early phase of treatment was
rather small, there was only little change from which to predict.
This might indicate thate even thoughwe had a fairly large sample
size e the treatment provided in our study was not powerful
enough. Quilty et al. (2008) e who did claim a mediating role for
dysfunctional attitudes e found greater change in depression than
we did in our trial (overall differentials of 4.0 BDI-II points in CT and
4.5 in IPT). This suggests Quilty et al. might have provided more
powerful versions of CT and IPT than we did, thereby triggering
more specific change from one or both modalities. In addition, the
modest between-condition differences in change on the mediator
measures, may have limited the possibilities for establishing sta-
tistical mediation. Fourth, our results could indicate that theories
are incorrect, and that other mechanisms e not assessed in this
study e are responsible for therapeutic change. For example, the
present study did not assess change in activity level, a powerful
theoretical candidate mechanism of CT that is believed to play an
important role in IPT as well.
Fifth e and in our view most likely e it may be the case that we
were unable to identify potential mediators due to limitations in
our design and the (selection of) measurement instruments. For
example, we may have conceptualized our processes wrong ormight have used measures that were not sufficiently sensitive
(Johansson et al., 2010). Especially the suitability of the IIP as the
potential theory-specific mediator measure for IPT can be ques-
tioned. Furthermore, it is possible that if we would have compared
each of the treatments to a control group that showed larger dif-
ferences (e.g., to a waiting-list control arm covering the full treat-
ment period or a non-psychological intervention), we may have
had more options to demonstrate a mediating role of the investi-
gated candidate mediators. In addition, results could also be
affected by the fact that the outcome measure BDI-II overlapped in
item content with the various mediator measures7.
Probably the biggest methodological problem in the current
study was the timing of assessments. More specifically, we may
have waited too long and spaced them too far apart. Therapeutic
change often happens rapidly, rather that gradually over the course
of treatment (‘aha experience’; see review of Aderka, Nickerson,
Bøe, & Hofmann, 2012 for more details). The sequential change in
mediator and outcome may therefore take place on a much shorter
time-scale than the one that was used in our study. Therefore, it is
likely that by the time our assessments took place, change in both
mediatormeasures and outcome had already occurred, erroneously
leading to the conclusion that temporal relations between pro-
cesses and outcomes do not exist. A more fine-grained analysis of
change over time would have been helpful here. However, as we
discussed in a previous paper (Lemmens, DeRubeis et al., 2016),
timing of observations is a difficult and delicate matter. Not the
least because it is important to assess potential mediators before
the bulk of change in outcome has occurred. If this is not the case,
there is only little additional change in outcome to test for medi-
ation. Since clear information about the speed and shape of change
is often lacking, the optimal timing is difficult to determine.
4.3. Methodological considerations and recommendations
The current study was novel in that it was the first study that
allowed for a direct comparison of mediational effects of various
candidate mediators between CT and IPT in a large sample of adult
depressed outpatients. Furthermore, it is one of the few studies in
the field that included repeated assessments of candidate media-
tors and outcome over the course of therapy. This temporal RCT
design and the use of LDS models provided a unique opportunity to
explore temporal relations between candidate mediators and
outcome. In addition, whereas most studies only examine media-
tion, we examined temporal mediation by evaluating both tem-
poral relations and mediation in a single model. This is in line with
recommendations by e.g., Kazdin (2007, 2009). To conclude, our
study is one of the few trials in the field that also examined alter-
native causal accounts. So even though we were not able to
demonstrate temporal mediation, our method could serve as an
example for future studies.
As in all research, the current study also has a number of limi-
tations. First, our study was powered to detect differences on our
primary outcome BDI-II (Lemmens et al., 2011; 2015), and not on
secondary outcomes or process measures. This may have limited
the power of the current analyses. Second, several LDS models had
poor fit, and only limited data were available for the assessment of
therapeutic alliance. Results should therefore be interpreted with
caution. Third, becausewe only examined single mediationmodels,
the order of significance and potential collaboration between
theorized mediators (indirect pathways) remains unknown. Fourth
and finally, analyses were performed on group-level. It might be the
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depressed patients.
Given all of the above, the most important requirement for
future research is to improve the timing of assessments. Further-
more, future research should continue to test theories of change,
since this can narrow down the number of potential mechanisms
and provide guidance for future research questions and improve-
ment of study designs. In doing this, studies should include both
theorized mediators as well as mediators that are not directly
consistent with theory. Fine-grained analysis of change over time in
large samples facilitates the examination of both direct and indirect
pathways of change, hereby shedding light on the collaboration
between candidate mediators. In addition, it is important that re-
searchers keep investing in the evaluation and development of
mediator measures. In particular, fundamental research on the
validity of these measures should progress. Moreover, research
should also focus on within-person variance or homogeneous
subgroups of patients, rather than on a single average for the entire
sample. To conclude, studies are needed that focus more specif-
ically on the differential effects between CT and IPT in order to
better understand the extent to which the processes are therapy
specific.4.4. In conclusion
The present study contributes to the developing research field
onmechanisms of change of psychotherapy by examining temporal
relations between various candidate (specific and non-specific)
mediators and depression severity in a randomized comparison
of CT and IPT for depression. In spite of a temporal research design
and the use of an innovative statistical approach, we found little
empirical evidence for the theoretical models of change, most
probably because of the timing of assessments. Timing of assess-
ment is therefore an essential requirement for future research.Funding
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